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1) ygbB 

atgcgaattggacacggttttgacgtacatgcctttggcggtgaaggcccaattatcattggtggcgtacgcattccttacgaaaa 
aggattgctggcgcattctgatggcgacgtggcgctccatgcgttgaccgatgcattgcttggcgcggcggcgctgggggatat 
cggcaagctgttcccggataccgatccggcatttaaaggtgccgatagccgcgagctgctacgcgaagcctggcgtcgtattc 
aggcgaagggttatacccttggcaacgtcgatgtcactatcatcgctcaggcaccgaagatgttgccgcacattccacaaatg 
cgcgtgtttattgccgaagatctcggctgccatatggatgatgttaacgtgaaagccactactacggaaaaactgggatttaccg 
gacgtggggaagggattgcctgtgaagcggtggcgctactcattaaggcaacaaaatga (SEQ ID NO: 16) 

2) yfhC 

atgcgccgcgcttttataaccggagttttctttttgtctgaagtcgaatttagccacgaatactggatgcgtcacgcgctgacgctg 
gcgaaacgtgcctgggatgagcgggaagtgccggtcggcgcggtattagtgcataacaatcgggtaatcggcgaaggctg 
gaaccgcccgattggtcgccatgatcccaccgcacatgcagaaatcatggccctgcggcagggtggtctggtgatgcaaaat 
tatcglctgatcgacgccacgttgtatgtcacgcttgaaQcatgtgtaatgtgtgccggagcgatgatccacagtcgcattggtcg 
cgtggtctttggtgcgcgtgacgcgaaaactggcgctgcgggatctttaatggatgtgctgcatcatccgggtatgaatcaccga 
gtggaaattacggaaggaatactggcggatgagtgcgcggcgttgctcagtgacttctttcgcatgcgccgccaggaaattaa 
agcgcagaaaaaagcgcaatcctcgacggattaa (SEQ ID NO: 17) 

3) yacE 

atgaggtatatagttgccttaacgggaggcattggcagtggcaagagtaccgttgccaatgcgtttgctgatctcggaattaacg 

tcattgatgccgatattattgcgcgtcaggtggttgaaccaggtgcacctgcgctacatgccattgctgatcactttggcgctaaca 

tgattgctgctgatggaacattgcagcgccgggccttgcgcgagcggatcttcgccaacccggaagagaaaaactggcttaa 

cgccctgctgcatccgctgattcagcaagagacgcaacaccagatccagcaagctacttccccctatgtactgtgggttgtgcc 

attgctggtagaaaactcactgtataaaaaagcgaatcgagtgcttgtggtggatgtcagcccagaaacgcaacttaagcgc 

accatgcagcgcgatgatgtaactcgcgagcatgtcgaacaaatccttgctgctcaggcaacgcgcgaagcccgccttgccg 

tggcagatgacgtcattgataataacggcgcaccggatgctatcgcatcggatgttgcccgcctgcacgcacactatttgcagc 

ttgcgtcgcagtttgtctcacaggaaaaaccgtaa (SEQ ID NO: 18) 

4) ychB 

atgcggacacagtggccctctccggcaaaacttaatctgtttttatacattaccggtcagcgtgcggatggttaccacacgctgc 
aaacgctgtttcagtttcttgattacggcgacaccatcagcattgagcttcgtgacgatggggatattcgtctgttaacgcccgttg 
aaggcgtggaacatgaagataacctgatcgttcgcgcagcgcgattgttgatgaaaactgcggcagacagcgggcgtcttcc 
gacgggaagcggtgcgaatatcagcattgacaagcgtttgccgatgggcggcggtctcggcggtggttcatccaatgccgcg 
acggtcctggtggcattaaatcatctctggcaatgcgggctaagcatggatgagctggcggaaatggggctgacgctgggcg 
cagatgttcctgtctttgttcgggggcatgccgcgtttgccgaaggcgttggtgaaatactaacgccggtggatccgccagaga 
agtggtatctggtggcgcaccctggtgtaagtattccgactccggtgatttttaaagatcctgaactcccgcgcaatacgccaaa 
aaggtcaatagaaacgttgctaaaatgtgaattcagcaatgattgcgaggttatcgcaagaaaacgttttcgcgaggttgatgc 
ggtgctttcctggctgttagaatacgccccgtcgcgcctgactgggacaggggcctgtgtctttgctgaatttgatacagagtctg 
aagcccgccaggtgctagagcaagccccggaatggctcaatggctttgtggcgaaaggcgctaatctttccccattgcacag 
agccatgctttaa (SEQ ID NO: 19) 

5) yejD 

atgcgacttgataaatttatcgcacagcaactcggcgttagccgtgctattgccgggcgtgaaatccgcggcaatcgtgtcacc 
gtcgatggcgaaatcgtccgtaatgcagcgttcaaactgcttcctgaacatgatgtcgcttacgatggcaacccgctggcgcag 
caacacggtccacgttacttcatgctcaataagcctcagggctatgtttgctccacggacgaccctgatcacccaacggtgctct 
attttcttgatgaaccggtagcgtggaaactgcatgcggcggggcggttggatattgataccaccggtctggtgctgatgactga 
tgatggtcagtggtcgcaccgcattacttctccgcgccatcattgcgagaagacctatctggtgacactggaatcacctgtagct 
gacgatacggcagagcaatttgctaaaggcgtgcagctgcataacgaaaaagatctcactaagcctgcggtgctggaagtg 
attaccccaacgcaggttcgtctgaccatcagcgaagggcgttatcatcaggtgaaacgcatgttcgccgccgtgggtaacca 
cgtggttgagctgcatcgtgaacgtattggcggtattacgctggatgctgatttagcccccggtgaatatcgtccgttaactgaag 
aagaaattgccagcgtcgtctaa (SEQ ID NO: 20) 
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6) yrfl 

atgattatgccgcaacatgaccaattacatcgctatctgtttgaaaactttgccgtgcgcggcgaactggtaaccgtttcggaaa 

ccctgcaacagatccttgagaaccacgattatccgcagcccgttaaaaacgtgctggcagaactgctggttgcgaccagcct 

gttaaccgctacgctgaagtttgatggtgatatcaccgtacagctgcagggcgacggtccgatgaatctggcggttattaacggt 

aacaataaccagcagatgcgcggtgtggcgcgcgtgcagggcgaaattccagaaaatgccgacctgaaaacgctggtcg 

gcaatggttacgtggtgatcaccattaccccgagcgaaggcgaacgctatcagggcgtagttggtctggaaggtgataccctg 

gcggcctgcctggaagattactttatgcgttctgaacagctgccgacgcgcctgtttattcgcaccggcgacgtagacggcaaa 

ccggctgcaggcggtatgttgttgcaggtaatgcctgcgcaaaatgcccagcaggacgactttgaccacctggcgacgctaa 

ccgaaaccatcaaaaccgaagaactgctgaccttaccggcaaacgaagtgttgtggcgtttgtatcacgaagaagaggtga 

cggtttacgatccgcaggatgtggagttcaaatgcacctgctcgcgtgaacgttgcgccgatgcgctgaaaacgctgcctgatg 

aagaagttgatagcatcctggcggaagatggcgaaattgacatgcattgtgattactgcggtaaccactatctgttcaatgcgat 

ggatattgctgaaatccgcaacaacgcgtctccggcagatccgcaagttcattaa (SEQ ID NO: 21) 

7) yggJ 

gtggggagacgacgcggatttttaactatgcgtatcccccgcatttatcatcctgaaccactgaccagccattctcacatcgcgct 
ttgcgaagatgccgccaaccatatcgggcgcgtactgcgcatggggccggggcaggcgttgcaattgtttgacggtagcaac 
caggtctttgacgccgaaattaccagcgccagcaaaaaaagcgtggaagtgaaggtgctggaaggccagatcgacgatcg 
cgaatctccgctgcatattcacctcggtcaggtgatgtcgcgtggtgaaaaaatggaatttactatccagaaatcgatcgaactc 
ggtgtaagcctcattacgccacttttttctgagcgctgcggcgttaaactggatagtgaacgtctgaacaagaagcttcagcagt 
ggcagaagattgcaattgctgcctgtgagcagtgtggtcgtaaccgggtgccggaaatccgtccagcgatggatctggaagc 
ctggtgtgcagagcaggatgaaggactgaaactgaatcttcacccgcgcgccagtaacagcatcaatacgttgccgttaccg 
gttgaacgcgtccgcctgctgattggcccggaaggcggtttatcggcagatgaaattgccatgactgcccgctatcaatttactg 
atatcctgttgggacctcgcgttttgcgtacagagacaactgcgctcaccgccattaccgcgctacaagtacgatttggcgatttg 
ggctaa (SEQ ID NO: 22) 

8) yjeE 

atgatgaatcgagtaattccgctccctgatgagcaggcaacattagacctgggcgagcgggtagcgaaagcctgcgatggc 

gcaaccgtaatctatctgtatggcgatttaggcgcaggtaaaaccacctttagccggggctttttacaggctctgggtcatcagg 

gtaatgtcaaaagccccacttatacgctggtcgaaccctatacgctcgacaacttaatggtctatcactttgatttgtaccgccttg 

ccgatcccgaggagctggagtttatggggatccgcgattattttgccaacgatgccatctgcctggtggagtggccacaacaa 

ggtacaggtgttcttcctgacccggatgtcgaaatacacattgattatcaggcacaaggccgtgaggcgcgcgtgagtgcggtt 

tcctctgcgggtgaattgttgctggcgcgtttagccggttaa 

(SEQ ID NO: 23) 

9) yiaO 

atgaaattacgctctgtaacctacgcattattcattgctggcctggctgcattcagcacatcttctctggcggcacaatctttacgttt 
cggttatgaaacatcacaaaccgactcgcaacatattgcggcgaaaaaattcaatgatttattgcaggagagaaccaaaggc 
gagctgaaattaaaactgttcccggacagcactctcggtaacgcgcaggcgatgatcagcggcgtacgtggcggcaccatc 
gatatggaaatgtccggctcgaataactttgccgggttatcaccagtgatgaacttgcttgatgtccctttcctgttccgcgataccg 
ctcacgcgcataaaacgctcgacggcaaagtcggtgatgatctgaaagcctcacttgaaggtaaaggactgaaagtactgg 
cctactgggaaaacggctggcgcgatgtcaccaactcgcgcgcaccggttaaaacccccgccgacctgaaagggctgaaa 
atccgcaccaacaatagcccgatgaatatcgccgcattcaaagtctttggcgctaacccgatcccgatgccgtttgccgaagtc 
tataccgggctggaaacccgcactatcgacgctcaggaacacccgatcaacgtcgtctggtcagcaaaatttttcgaagtgca 
gaagttcctttctctgacgcaccacgcctattccccgcttctggtggtgatcaacaaagcgaagtttgatggcttaagtccggagtt 
ccagcaggcgctagtttcatctgcacaagaagcgggtaactatcagcgcaaactggttgctgaagatcagcaaaaaatcatc 
gacggcatgaaagaagcgggcgtggaagtcatcaccgatctcgaccgcaaagcctttagcgacgcactggggaatcaggt 
tcgcgacatgtttgttaaagatgtgccgcagggagctgatctgctgaaagccgtggatgaggtgcaataa (SEQ ID NO: 



10) yrdC 

gtgaataataacctgcaaagagacgctatcgcagctgcgatagatgttctcaatgaagaacgtgtcatcgcctatccaacgga 
agccgttttcggtgttgggtgcgatcctgatagcgaaacagcagtgatgcgactgttggagttaaaacagcgtccggttgataa 
ggggctgattttaatcgcagcaaattacgagcagcttaaaccctatattgatgacaccatgttgactgacgtgcagcgtgaaac 
cattttttcccgctggccaggtcctgtcacctttgtctttcccgcgcctgcgacaacaccgcgctggttgacgggccgctttgattcg 
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cttgctgtacgagtcaccgaccatccgttggtggttgctttgtgccaggcttatggtaaaccgctggtttctaccagtgccaacttga 
gtggattgccaccttgtcgaacagtagacgaagttcgcgcacaatttggcgcggcgttcccggttgigcctggtgaaacgggg 
gggcgtttaaatccttcagaaatccgcgatgccctgacgggtgaactgtttcgacaggggtaa (SEQ ID NO: 25) 

11) yhbC 

gtgggcttgtccacattagagcaaaaattaacagagatgattactgcgccagttgaggccctgggttttgaactggttggcatcg 
aatttattcgcggtcgcacatccacactgcgcatctatattgatagtgaagatggcatcaatgttgatgattgtgctgatgtgagcc 
accaggtaagtgctgtgctggatgttgaagatcccatcaccgttgcttataacctggaagtctcctcaccgggtctcgatcgccc 
actgttcacggctgaacactacgcccgttttgtcggagaagaggtgactctggttctccgtatggcggtacaaaaccgtcgtaa 
aiggcagggcgttatcaaagcggtagacggtgaaatgatcacagttaccgtcgaaggtaaagatgaagtgttcgcgctgagt 
aatatccagaaggcgaacctggttccccacttttaa (SEQ ID NO: 26) 

12) ygbP 

atggcaaccactcatttggatgtttgcgccgtggttccggcggccggatttggccgtcgaatgcaaacggaatgtcctaagcaa 
tatctctcaatcggtaatcaaaccattcttgaacactcggtgcatgcgctgctggcgcatccccgggtgaaacgtgtcgtcattgc 
cataagtcctggcgatagccgttttgcacaacttcctctggcgaatcatccgcaaatcaccgttgtagatggcggtgatgagcgt 
gccgattccgtgctggcaggtctgaaagccgctggcgacgcgcagtgggtattggtgcatgacgccgctcgtccttgtttgcatc 
aggatgacctcgcgcgattgttggcgttgagcgaaaccagccgcacgggggggaicctcgccgcaccagtgcgcgatacta 
tgaaacgtgccgaaccgggcaaaaatgccattgctcataccgttgatcgcaacggcttatggcacgcgctgacgccgcaattt 
ttccctcgtgagctgttacatgactgtctgacgcgcgctctaaatgaaggcgcgactattaccgacgaagcctcggcgctggaa 
tattgcggattccatcctcagttggtcgaaggccgtgcggataacattaaagtcacgcgcccggaagatttggcactggccga 
gttttacctcacccgaaccatccatcaggagaatacataa (SEQ ID NO: 27) 

13) ybeY 

atgagtcaggtgatcctcgatttacaactggcatgtgaagataattccgggttaccggaagagagccagtttcagacatggctg 
aatgcggtgatcccgcagtttcaggaagaatcggaagtgacgattcgcgtggtcgataccgccgaaagccacagtctgaatc 
tgacctatcgcggtaaggataagccgaccaacgtgctctccttcccgtttgaagtgccgcctggcatggaaatgtcgctactgg 
gcgatctggttatctgccgtcaggtggttgagaaggaagctcaggagcaaggcaaaccactggaggcgcactgggcgcata 
tggtggtgcacggcagtctgcatttgttaggttacgatcacatcgaagatgacgaagcagaagaaatggaagccctcgaaac 
agagattatgcttgctctgggctatgaggatccgtacattgccgagaaagaataa (SEQ ID NO: 28) 

14) gcpE 

atgcataaccaggctccaattcaacgtagaaaatcaacacgtatttacgttgggaatgtgccgattggcgatggtgctcccatc 

gccgtacagtccatgaccaatacgcgtacgacagacgtcgaagcaacggtcaatcaaatcaaggcgctggaacgcgttgg 

cgctgatatcgtccgtgtatccgtaccgacgatggacgcggcagaagcgttcaaactcatcaaacagcaggttaacgtgccg 

ctggtggctgacatccacttcgactatcgcattgcgctgaaagtagcggaatacggcgtcgattgtctgcgtattaaccctggca 

atatcggtaatgaagagcgtattcgcatggtggttgactgtgcgcgcgataaaaacattccgatccgtattggcgttaacgccgg 

atcgctggaaaaagatctgcaagaaaagtatggcgaaccgacgccgcaggcgttgctggaatctgccatgcgtcatgttgat 

catctcgatcgcctgaacttcgatcagttcaaagtcagcgtgaaagcgtctgacgtcttcctcgctgttgagtcttatcgtttgctgg 

caaaacagatcgatcagccgttgcatctggggatcaccgaagccggtggtgcgcgcagcggggcagtaaaatccgccattg 

gtttaggtctgctgctgtctgaaggcatcggcgacacgctgcgcgtatcgctggcggccgatccggtcgaagagatcaaagtc 

ggtttcgatattttgaaatcgctgcgtatccgttcgcgagggatcaacttcatcgcctgcccgacctgttcgcgtcaggaatttgatg 

ttatcggtacggttaacgcgctggagcaacgcctggaagatatcatcactccgatggacgtttcgattatcggctgcgtggtgaa 

tggcccaggtgaggcgctggtttctacactcggcgtcaccggcggcaacaagaaaagcggcctctatgaagatggcgtgcg 

caaagaccgtctggacaacaacgatatgatcgaccagctggaagcacgcattcgtgcgaaagccagtcagctggacgaa 

gcgcgtcgaattgacgttcagcaggttgaaaaataa 

(SEQ ID NO: 29) 

15) kdtB ^ 

atgcaaaaacgggcgatttatccgggtactttcgatcccattaccaatggtcatatcgatatcgtgacgcgcgccacgcagatgt 
tcgatcacgttattctggcgattgccgccagccccagtaaaaaaccgatgtttaccctggaagagcgtgtggcactggcacag 
caggcaaccgcgcatctggggaacgtggaagtggtcgggtttagtgatttaatggcgaacttcgcccgtaatcaacacgctac 
ggtgctgattcgtggcctgcgtgcggtggcagattttgaatatgaaatgcagctggcgcatatgaatcgccacttaatgccggaa 
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ctggaaagtgtgtttctgatgccgtcgaaagagtggtcgtttatctcttcatcgttggtgaaagaggtggcgcgccatcagggcg 
atgtcacccatttcctgccggagaatgtccatcaggcgctgatggcgaagttagcgtag (SEQ ID NO: 30) 

16) pfs 

atgaaaatcggcatcattggtgcaatggaagaagaagttacgctgctgcgtgacaaaatcgaaaaccgtcaaactatcagtc 
tcggcggttgcgaaatctataccggccaactgaatggaaccgaggttgcgcttctgaaatcgggcatcggtaaagtcgctgcg 
gcgctgggtgccactttgctgttggaacactgcaagccagatgtgattattaacaccggttctgccggtggcctggcaccaacgt 
tgaaagtgggcgatatcgttgtctcggacgaagcacgttatcacgacgcggatgtcacggcatttggttatgaatacggtcagtt 
accaggctgtccggcaggctttaaagctgacgataaactgatcgctgccgctgaggcctgcattgccgaactgaatcttaacg 
ctgtacgtggcctgattgttagcggcgacgctttcatcaacggttctgttggtctggcgaaaatccgccacaacttcccacaggc 
cattgctgtagagatggaagcgacggcaatcgcccatgtctgccacaatttcaacgtcccgtttgttgtcgtacgcgccatctcc 
gacgtggccgatcaacagtctcatcttagcttcgatgagttcctggctgttgccgctaaacagtccagcctgatggttgagtcact 
ggtgcagaaacttgcacatggctaa (SEQ ID NO: 31) 

17) yea J 

gtgagcaatctgtcgctcgatttttcggataatacttttcaacctctggccgcgcgtatgcggccagaaaatttagcacagtatatc 
ggccagcaacatttgctggctgcggggaagccgttgccgcgcgctatcgaagccgggcatttacattctatgatcctctggggg 
ccgccgggtaccggcaaaacaactctcgctgaagtgattgcccgctatgcgaacgctgatgtggaacgtatttctgccgtcac 
ctctggcgtgaaagagattcgcgaggcgatcgagcgcgcccggcaaaaccgcaatgcaggtcgccgcactattctttttgttg 
acgaagttcaccgtttcaacaaaagccagcaggatgcatttctgccacatattgaagacggcaccatcacttttattggcgcaa 
ccactgaaaacccgtcgtttgagcttaattcggcactgctttcccgtgcccgtgtctatctgttgaaatccctgagtacagaggata 
ttgagcaagtactaactcaggcgatggaagacaaaacccgtggctatggtggtcaggatattgttctgccagatgaaacacg 
acgcgccattgctgaactggtgaatggcgacgcgcgccgggcgttaaatacgctggaaatgatggcggatatggccgaagt 
cgatgatagcggtaagcgggtcctgaagcctgaattactgaccgaaatcgccggtgaacgtagcgcccgctttgataacaaa 
ggcgaicgcttttacgatctgatttccgcactgcataagtcggtacgtggtagcgcacccgatgcggcgctgtactggtatgcgc 
gaattattaccgctggtggcgatccgttatatgtcgcgcgtcgctgtctggcgattgcgtctgaagacgtcggtaatgccgatcca 
cgggcgatgcaggtggcaattgcggcctgggattgctttactcgcgttggcccggcggaaggtgaacgcgccattgctcaggc 
gattgtttacctggcctgcgcgccaaaaagcaacgctgtctacactgcgtttaaagccgcgctggccg,atgctcgcgaacgcc 
cggattatgacgtgccggttcatttgcgtaatgcgccgacgaaattaatgaaggaaatgggctacgggcaggaatatcgttac 
gctcatgatgaagcaaacgcttatgctgccggtgaggtttacttcccgccggaaatagcacaaacacgctattatttcccgaca 
aacaggggccttgaaggcaagattggcgaaaagctcgcctggctggctgaacaggatcaaaatagccccataaaacgcta 
ccgttaa (SEQ ID NO: 32) 

18) b1808 

gtgacggacgattttgcaccagacggtcagctggcgaaagcgataccaggctttaagccgcgagaaccacagcgacagat 
ggcggtagccgtcacccaggcgatagaaaaaggccagccgctggtggtggaagcaggaaccggtacgggcaaaaccta 
cgcttacctggctcctgcgctgcgggcgaaaaagaaagtcattatctcgaccggctcaaaagcgttgcaggatcagctctaca 
gccgcgatttgccaacagtctcaaaggcattgaaatatacgggcaacgtggcgctgctgaaagggcgctcaaactacctctg 
cctcgaacgtctcgaacagcaggcgctggcggggggcgatctgccggtacaaatcttaagcgatgtgatcctgctgcgctcct 
ggtctaatcaaacagtcgatggtgatatcagcacctgcgtcagcgtggcggaagattcacaggcgtggccgctggtcaccag 
caccaacgacaactgtcttggcagcgactgcccgatgtataaagattgctttgtggtcaaagcacgtaaaaaagcgatggac 
gccgatgtggtggtggtaaaccatcatctctttctggcggatatggtggttaaagagagtggatttggcgaactgatcccggaag 
cggacgtcatgatcttcgacgaagcccaccagctaccggacattgccagccagtattttggtcagtcactctccagtcgacaac 
tgctcgacctggcaaaagacatcaccatcgcctaccgcaccgaattaaaagacacccagcagttacaaaagtgcgctgatc 
gtcttgcccagagtgcgcaggattttcgtctgcaactcggtgagccaggttatcgcggtaaccigcgtgagctgttagctaatccg 
caaattcagcgggcatttttactgctcgatgacaccctggaactttgttatgacgtggcgaaactgtcactggggcgttccgccttg 
ctggatgcggcatttgagcgcgccacgttgtatcgcacacggctgaagcggctaaaagagatcaatcagccgggctacagct 
actggtacgaatgcacttcgcgccattttactctggctctcacgccgctcagcgtggcggataaattcaaagagttaatggcgca 
aaaacccggtagctggatcttcacctcagcaacgctgtcggtgaacgacgatctgcatcatttcacctcgcggcttggcatcga 
acaggccgagtcgttgctgttgcccagcccatttgattacagccgccaggcgttactctgtgtgctgcgcaatctgccgcaaacc 
aaccagccaggttctgctcgccagttagcggcaatgctgcgaccgatcatcgaagctaacaacggtcgttgttttatgctttgtac 
ctcgcacgccatgatgcgcgatctggccgagcagttccgcgctaccatgacgcttcctgtattgttgcagggggaaaccagca 
aagggcaactgttgcagcaatttgtcagcgccggtaatgcgcttcttgtggcaaccagcagtttctgggaaggggtggacgtgc 
gtggcgatacattgtcattggtaattatcgacaaattgccgtttacctcgccggatgatccactgttaaaagcgcgcatggaagat 
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tgtcgtttgcgcggtggcgacccgttcgatgaagtgcaactaccagatgccgtcattactctcaaacagggggtagggcgact 
gattcgcgacgccgacgatcgtggcgtgctggtgatttgtgacaatcggctggtgatgcgtccttacggcgcgacgtttcicgcc 
agtctgccgcccgcgccacgcacccgtgacattgcccgtgcggttcgtttccttgcgataccatcctccaggtaa (SEQ ID 
NO: 33) 

19) yeaA 

atggctaataaaccttcggcagaagaactgaaaaaaaatttgtccgagatgcagttttacgtgacgcagaatcatgggacag 
aaccgccatttacgggtcgtttactgcataacaagcgtgacggcgtatatcactgtttgatctgcgatgccccgctgtttcattccc 
aaaccaagtatgattccggctgtggctggcccagtttctacgaaccggtaagtgaagaatccattcgttatatcaaagacttgtc 
acatggaatgcagcgcatagaaattcgttgcggtaactgtgatgcccatctggggcatgtcttccccgacgggccgcagccaa 
cgggcgaacgttattgtgttaactctgcctctttacgctttaccgatggcgaaaacggcgaagaaatcaacggttga (SEQ 
ID NO: 34) 

20) yagF 

atgaccattgagaaaattttcaccccgcaggacgacgcgttttatgcggtgatcacccacgcggcggggccgcagggcgctc 

tgccgctgaccccgcagatgctgatggaatctcccagcggcaacctgttcggcatgacgcagaacgccgggatgggctggg 

acgccaacaagctcaccggcaaagaggtgctgattatcggcactcagggcggcatccgcgccggagacggacgcccaat 

cgcgctgggctaccacaccgggcattgggagatcggcatgcagatgcaggcggcggcgaaggagatcacccgcaatggc 

gggatcccgttcgcggccttcgtcagcgatccgtgcgacgggcgctcgcagggcacgcacggtatgttcgattccctgccgta 

ccgcaacgacgcggcgatcgtgtttcgccgcctgatccgctccctgccgacgcggcgggcggtgatcggcgtagcgacctg 

cgataaagggctgcccgccaccatgattgcgctggccgcgatgcacgacctgccgactattctggtgccgggcggggcgac 

gctgccgccgaccgtcggggaagacgcgggcaaggtgcagaccatcggcgcgcgtttcgccaaccacgaactctccctgc 

aggaggccgccgaactgggctgtcgcgcctgcgcctcgccgggcggcgggtgtcagttcctcggcacggcgggcacctcg 

caggtggtcgcggaggcgctgggtctggcgctgccgcactccgcgctggcgccgtccgggcaggcggtgtggctggagatc 

gcccgccagtcggcgcgcgcggtcagcgagctggatagccgcggcatcaccacgcgggatatcctctccgataaagccat 

cgaaaacgcgatggtgatccacgcggcgttcggcggctccaccaatttactgctgcacattccggccatcgcccacgcggcg 

ggctgcacgatcccggacgttgagcactggacgcgcatcaaccgtaaagtgccgcgtctggtgagcgtgctgcccaacggc 

ccggactatcacccgaccgtgcgcgccttcctcgcgggcggcgtgccggaggtgatgctccacctgcgcgacctcggcctgc 

tgcatctggacgccatgaccgtgaccggccagacggtgggcgagaaccttgaatggtggcaggcgtccgagcgccgggcg 

cgcttccgccagtgcctgcgcgagcaggacggcgtagagccggatgacgtgatcctgccgccggagaaggcaaaagcga 

aagggctgacctcgacggtctgcttcccgacgggcaacatcgctccggaaggttcggtgatcaaggccacggcgatcgacc 

cgtcggtggtgggcgaagatggcgtataccaccacaccggccgggtgcgggtgtttgtctcggaagcgcaggcgatcaagg 

cgatcaagcgggaagagattgtgcagggcgatatcatggtggtgatcggcggcgggccgtccggcaccggcatggaagag 

acctaccagctcacctccgcgctaaagcatatctcgtggggcaagacggtgtcgctcatcaccgatgcgcgcttctcgggcgt 

gtcgacgggcgcctgcttcggccacgtgtcgccggaggcgctggcgggcgggccgattggcaagctgcgcgataacgaca 

tcatcgagattgccgtggatcgtctgacgttaactggcagcgtgaacttcatcggcaccgcggacaacccgctgacgccgga 

agagggcgcgcgcgagctggcgcggcggcagacgcacccggacctgcacgcccacgactttttgccggacgacacccg 

gctgtgggcggcactgcagtcggtgagcggcggcacctggaaaggctgtatttatgacaccgataaaattatcgaggtaatta 

acgccggtaaaaaagcgctcggaatttaa (SEQ ID NO: 35) 

21) b1983 

gtgggacgtaaatgggccaatattgttgctaaaaaaacggctaaagacggigcaacgtctaaaatttatgcaaaattcggtgta 
gaaatctatgctgctgctaaacaaggtgaacccgatccagaattaaacacatctttaaaattcgttattgaacgtgcaaagcag 
gcacaagttccaaagcacgttattgataaagcaattgataaagccaaaggcggcggagatgaaacgttcgtgcagggacgt 
tatgaaggctttggtcctaatggctcaatgattatcgccgagacattgacttcaaatgttaaccgtacgattgctaacgttcgcaca 
attttcaataaaaaaggcggcaatatcggagcggcaggttctgtcagctatatgtttgacaatacgggtgtgattgtatttaaagg 
gacagaccctgaccatatttttgaaattttacttgaagctgaagttgatgttcgtgatgtgactgaagaagaaggtaacattgttatt 
tatactgaacctactgaccttcataaaggaatcgcggctctaaaagcagctggaatcactgagttctcaacaacagaattaga 
aatgattgctcaatctgaagttgagctttccccagaagatttagaaatctttgaagggcttgttgatgcccttgaagatgacgacg 
atgtacaaaaagtttatcataacgtcgcaaatctctaa (SEQ ID NO: 36) 

22) yidD 

atggcgccgccactgtcgcctggctcgcgggtcctgatagccctcattcgggtctatcaacgcctgattagtccgctactcgggc 
cgcattgtcgtttcactccaacctgttcaagctacggaattgaggcattgcgcaggtttggagtgataaaaggcagttggttgacg 
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23) yceG 

atgaaaaaagtgttattgataatcttgttattgctggtggtactgggtatcgccgctggtgtgggcgtctggaaggttcgccatcttg 

ccgacagcaaattgcttatcaaagaagagacgatatttaccctgaagccagggaccggacgtctggcgctcggtgaacagc 

tttatgccgataagatcatcaatcgtccacgggtttttcaatggctgctgcgtatcgaaccggatctttctcactttaaagccgggac 

ttaccgctttacaccgcagatgaccgtgcgcgagatgctgaaattgctggaaagcggtaaagaagcacagttccctctgcgac 

tggtagaagggatgcgtctgagcgattacctcaagcaattgcgtgaggccccgtatatcaagcatacgctgagcgatgataag 

tacgccaccgtagcgcaggcacttgaactggaaaacccggagtggattgaaggttggttctggccagacacctggatgtata 

ccgccaataccaccgatgtcgcgttactcaagcgagcgcacaagaaaatggtgaaagcggtcgatagcgcctgggaagg 

gcgtgcggacggtctgccttataaagataaaaaccagttggtgacgatggcatcaattatcgaaaaagaaaccgccgttgcc 

agtgaacgcgataaggttgcctcagtatttatcaaccgtttacgcattggtatgcgcctgcagaccgacccgaccgtgatttacg 

ggatgggagagcgttataatggcaaactttctcgtgcagacctggaaacgccgacagcgtataacacctataccattaccggt 

ctgccgccaggtgcgatagcgacgccgggggcggattcgctgaaggctgctgcgcatccggcaaaaacgccgtatctctatt 

ttgtggccgatggtaaaggtggtcacacgtttaataccaatcttgccagtcataacaagtctgtgcaggattatctgaaagtgctt 

aaggaaaaaaatgcgcagtaa 

(SEQ ID NO:38) 

24) yjbC 

atgctgcccgactcatcagtccgtttaaataaatacatcagcgaaagcggaatttgctcacgccgcgaagcggatcgctatatc 

gagcaaggcaatgtgttccttaatggcaagcgagccaccattggcgatcaggtgaaacccggcgacgttgtgaaagtaaac 

ggtcagttgattgaacctcgggaagccgaagatttggtacttatcgccctgaacaagcccgttggtattgtaagcaccaccgaa 

gatggcgagcgcgataacattgtcgatttcgttaaccacagcaaacgcgtgttcccgattggccgcctggataaagactccca 

ggggctgattttcctcaccaatcacggcgatctggtgaataagatcctgcgtgctggcaatgatcatgagaaagagtatctggtg 

acggtcgataaaccgattaccgaggagtttattcgcggcatgagtgcgggggtgccaatcctcgggacagtgaccaaaaagt 

gcaaagttaaaaaagaagcgccgtttgtcttccgcattaccctggtgcaggggctgaaccgtcagatccggcgcatgtgcga 

gcatttcggctatgaagtgaaaaagctggaacgcacgcgcatcatgaacgttagcttaagcggcattccgctgggggaatgg 

cgcgatttaaccgacgatgagttaatcgacctctttaagctcattgaaaattcctcttccgaggtaaaacctaaagcgaaggcc 

aaaccgaaaacagcgggcatcaaacgtccagtcgttaagatggaaaaaacggcggaaaaaggcggtcgcccggcgtcc 

aacggtaagcgttttacctcgccggggcgtaaaaagaaggggcgctga (SEQ IDNO:39) 
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